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Materials and Methods
Transgenic mice and inocula Transgenic mice expressing deer or elk PrP coding sequences, referred to as Tg(CerPrP)1536 +/-and Tg(CerPrP-E226)5037
+/-respectively, have been described previously (S1, S2) . All transmitted isolates in this study originated from deer and elk expressing wild type PRNP coding sequences. The 03W1755 elk used in PMCA studies was heterozygous (M/L) at codon 132. Ten % (w/v) homogenates, in phosphate buffered saline (PBS) lacking calcium and magnesium ions, of cervid and mouse brains were prepared by repeated extrusion through an 18 gauge followed by a 21 gauge syringe needle.
Determination of Incubation Periods
Groups of anesthetized mice were inoculated intracerebrally with 30 μl of 1 % (w/v) brain extracts prepared and diluted in PBS, or 1 % v/v of the final PMCA product diluted in PBS. Groups of mice were monitored thrice weekly for the development of prion disease.
Following a relatively non-specific prodromal phase, early definitive and progressive clinical signs included stimulation-induced hyperexcitability, and flattened posture, culminating in profound ataxia toward the endpoint of disease.
CWD-affected mice were rarely kyphotic and maintained a deep pain reflex at end stage. Inoculated mice were diagnosed with prion disease following the progressive development of at least three clinical signs, the time from inoculation to the onset of definitive and subsequently progressive clinical signs being referred to as the incubation time. For histoblot analysis, mice exhibiting neurological dysfunction were humanely killed and their brains immediately frozen on dry ice. Ten μm thick cryostat sections were transferred to nitrocellulose as previously described (S3).
Analysis of PrP
Histoblots were immunostained with mAb 6H4 followed by alkaline phosphatase- Neuropathological Lesion Profiling Paraffin-embedded mouse brains were sectioned coronally to areas corresponding to the five levels of the brain that contained the mouse brain regions of interest. Brain sections were stained with hematoxylin and eosin. Images of the each of the brain regions were captured using a Photometrics Cool Snap digital camera and a Nikon Eclipse E600 microscope. The extent of vacuolar degeneration in the cerebral grey matter was assessed using a semi-quantitative method for discriminating prion strains (S9).
The numbers of vacuoles per field were manually counted.
Text
In addition to intrinsic strain characteristics, time to onset of disease is dependent on prion titers (S10). Both effects were evident in these studies. Preparations containing low CWD prions titers produce longer incubation times in Tg(CerPrP)1536 +/-mice than higher titer isolates (S2). Prolonged incubation times resulting from primary transmission of low titer CWD isolates generally shorten on second passage in syngeneic hosts, while strain-related incubation time properties are expected to persist during serial transmission. To begin to distinguish the effects of strain and titer on the variable incubation times observed during primary transmissions, we performed serial transmissions in Tg(CerPrP)1536 +/-mice (Table S1 ). Titer-related reduction in mean incubation time was a feature of many of serially passaged isolates (Table S1 ). Generally, on second passage, there was less variance of incubation times for both strains, an effect that was also likely to be related to more consistent prion titers. Factors affecting CWD prion titers include the stage of disease in affected deer and elk, the neuroanotomical locations from which prions were isolated, and possible effects of post-mortem interval.
The most extreme effects of titer were observed during transmission of the 012-22012 elk isolate. Despite a 387 d incubation time, CWD1 neuropathology was registered in the only mouse available for analysis following transmission of elk isolate 012-22012 (Fig. 1A) ; 3 of 8 inoculated mice in this cohort did not develop disease (Table S1 and Fig. 1A ). The protracted time to onset of disease and the less than 100 % attack rate on primary passage suggests that the titer of neuropathology in all analyzed mice (n = 5) ( Fig. 2A and Table S1 ). 4 Mean incubation times for primary transmission of naturally-occurring and PMCAgenerated CWD prions were determined in 64 neuropathologically confirmed mice with the CWD1 pattern, and 78 neuropathologically confirmed mice with the CWD2 pattern. Mean incubation times for secondary transmissions of CWD prions were determined in 68 neuropathologically confirmed mice with the CWD1 pattern, and 46 neuropathologically confirmed mice with the CWD2 pattern. For both primary and secondary passages, incubation times of CWD1 and CWD were different (p < 0.0001).
